Background: Smoking prevalence across high-income countries such as the United Kingdom has significantly decreased over the past few decades; this decrease, however, has not occurred uniformly across social strata. The highest concentrations of smokers are currently found in lower-income groups. Lack of access to material resources and differing social norms have been cited as possible causes of this imbalance in smoking behaviour. Social capital, measured by trust and levels of community participation, has also been postulated to influence health behaviour. Methods: Data from the British Household Panel Survey were used to identify smoking and non-smoking cohorts at baseline (N = 10 512); from these, individuals whose smoking behaviour had changed (the dependent variable) were identified. Measures of social capital, income, employment and marital status, and considered confounders were tested for associations with changes in smoking behaviour over a 2-year period. Both bivariate and multivariate models were utilized to elicit associations. Results: Only marital and employment status, along with social capital measures, remained significantly associated with changes in smoking behaviour. Individual/household income, baseline social class and general/ psychological health failed to demonstrate any significant association with changes in smoking status. Conclusion: Support mechanisms (via marriage and employment) and elements social capital (measured by 'trust' and 'social participation') are independently and positively associated with smoking cessation; continual lack of active social participation and remaining single are associated with smoking initiation. Smoking interventions should consider increased participation as an intrinsic part of their design.
Introduction
T he past few decades have seen the overall prevalence of smoking in higher-income countries (HICs) decline considerably. 1 In the United Kingdom (UK), for example, smoking prevalence has halved since the 1970s. 2 However, the decline is not occurring uniformly across social strata. 3 As in other HICs, smoking prevalence in the UK shows an inverse relationship with material wealth and social class. 4, 5 Confounding the situation further, the prevalence of smoking cessation also follows similar wealth/class gradients in HICs, with the highest prevalence of smokers now found amongst the poorest in society. 6, 7 Research demonstrates that smokers from lower social strata appear less likely to attempt to stop, or succeed in stopping smoking. 8 Possible reasons for this include reduced access to expensive cessation resources, such as nicotine replacement therapies (NRTs). 9 In the UK, however, such resources are heavily subsidized through the National Health Service, making them accessible regardless of income. A more plausible cause for the cessation gradient in the UK could be differing degrees of support for smoking cessation across social strata, a product of differing 'social norms' at home, at work and among peers regarding the habit of smoking. 10 The idea that 'social norms' affect health behaviours echoes one theory behind a community phenomenon known as 'social capital'. Defined as 'social networks and norms of reciprocity, ' 11 social capital is often measured by levels of trust, active participation and use of social networks. 12 As to how social capital influences health has been heavily debated over the past decade; 13, 14 it was, however, originally postulated to act on health via increasing and maintaining access to community resources, by deterring 'deviant behaviours'-such as smoking initiation-and by increased dissemination of positive health messages and behaviours-such as smoking cessation. 15 Other societal factors known to affect smoking prevalence include employment and marital status. Smoking prevalence has been repeatedly shown to be significantly higher among the unemployed. 16, 17 The relationship between marriage and smoking is less clear, with some studies showing no reduction in smoking with marriage, 18 whilst others demonstrate that marriage can either influence one partner to adopt the better health behaviours of the non-smoker 19 or, conversely, adopt the worse behaviour of the smoker.
From the above, it seems that the causes of smoking are complex and intertwined; for example, it is not hard to imagine possible links between worse general/psychological health, unemployment, poverty, dissolution of marriage and smoking. Therefore, the aim of this longitudinal study is to explore changes in smoking status over a 2-year period. By examining numerous factors associated with smoking prevalence, we aim to elicit which aspects influence smoking cessation and initiation the most, thus furthering research in this field.
Methods

Data collection
Since 1991, individuals within the randomly selected households of the British Household Panel Survey (BHPS) have been interviewed annually with a view to identifying social and economic changes within the British population. The original cohort sample was selected by using a two-stage cluster design, full details of which can be found online in the BHPS User Manual. 24 The first 'wave' consisted of 10 264 individual interviews across the UK, demonstrating a participation rate of 95%. The Research Centre fully adopted the Ethical Guidelines of the Social Research Association, which conform to those of the International Statistical Institute. Informed consent was obtained from all participants and strict confidentiality protocols were adhered to throughout data collection and processing procedures. The raw data that have been used for this longitudinal study 
Dependent variable
The dependent variable of this study is change in people's smoking status. In 2003 and 2005, the same individuals were asked: 'Do you smoke cigarettes?' to which the replies were either 'Yes' or 'No'. From this dichotomy, it was possible to combine responses to create a new variable demonstrating change over time for smoking status. The newly created variable had four potential outcomes: (i) still a smoker; (ii) now a non-smoker; (iii) now a smoker; and (iv) still a nonsmoker. Change in smoking status was defined as those who now had stopped smoking ('now a non-smoker') and those who had started smoking ('now a smoker').
Independent variables
'Social capital' variables
Interpersonal trust was assessed by asking people: 'Generally speaking, would you say that most people can be trusted, or that you can't be too careful?' Those respondents who stated that most people could be trusted were labelled 'Can trust others'; all other responses were labelled 'Can't trust others'.
Levels of social participation within the community were measured by asking the respondents questions about being 'active' members of (i) local community/religious groups, (ii) local voluntary organisations or (iii) any sports, hobby or leisure group. Those who answered positively to any one of these elements were judged to participate.
'Social class' variables
Three measures of social class were considered for this study: baseline social class (derived from the Registrar General's Social Classification of occupations), household and individual income. All income levels were stratified into quartiles using the software package SPSS version 15.0. 25 Household income was weighted according to size. 26 Household and individual income levels were expressions of total income, net of taxation. Respondents whose answers placed them in the lowest quartile for either household or individual level income were labelled 'lowest income'. 'Change over time' variables for income were created by combining answers from the two time frames, as previously described.
Potential confounders
Employment and marital status were considered potential confounders in this study, along with age, gender, self-rated health and psychological health (GHQ12). Age was stratified into quartiles (see tables 1 and 2), but was kept continuous in multivariate regressions (see table 3 ) to reduce possible residual confounding. 'Change over time' variables in employment and marital status, self-rated health and psychological health were created as before. Two separate bivariate logistic regression models were run with a view to examining changes in smoking status over time within these two 'smoking/non-smoking' cohorts (see table 2 ). Each independent variable was run against the dependent variable 'Change in smoking status' using the statistical software package SPSS 15.0. 25 The results are presented in table 2 as prevalence (%) and odds ratios (ORs) with 95% confidence intervals (95% CI). The prevalence percentage demonstrates those individuals whose smoking status had changed within each aspect investigated.
Statistical analyses
Two multivariate logistic regression models were also run, adjusting simultaneously for all significant variables using the same statistical software. Non-significant (P 0.05) variables from the bivariate analyses were excluded. Results from the multivariate models are presented in table 3 as ORs with 95% CI.
Results
From the baseline sample of smokers (N = 2695), 416 (15.6%) had stopped smoking by 2005; likewise, from the sample of non-smokers at baseline (N = 7853), 252 (3.2%) had started smoking.
Bivariate analysis: now a non-smoker As table 2 demonstrates, remaining employed, married or socially active in groups/organizations are all highly (P < 0.001) associated with having stopped smoking. All measures of self-rated health and interpersonal trust are also significantly associated with stopping smoking (P < 0.01, 0.05). Social class, psychological health and both income measures are not associated with smoking cessation in the bivariate analysis.
Bivariate analysis -now a smoker
Remaining a non-member of groups/voluntary organizations over the 2 years, and 'Now not a member' are both significantly associated with starting smoking (P < 0.001/0.05). Persistent lack of trust is also significantly associated (P < 0.01) with smoking initiation. Remaining unmarried is highly significant (P < 0.001), although other changes in marital status also show significant risk of starting smoking. All aspects of change in psychological health are significantly associated with starting smoking; remaining in poor health is the only element of self-rated health demonstrating significant risk. Individuals who now are unemployed or are now in the lower individual-income bracket are also at risk of starting smoking (P < 0.01).
Multivariate analysis: now a non-smoker
Following simultaneous adjustment for all significant variables, those still demonstrating statistical significance for smoking cessation include individuals who are still married, employed or who remain active in groups/organizations (table 3) . Those who 'Now can trust others' are also most likely to stop smoking. Apart from the variable 'gender', no other output remains statistically significant.
Multivariate analysis: now a smoker
Remaining inactive in groups/organizations, and remaining unmarried, demonstrate the highest significance of risk of smoking initiation (P < 0.001/0.01). Remaining in poor health over time also shows increased risk of smoking (P < 0.05). Apart from the continuous variable 'age', no other output remains statistically significant. Social capital and smoking behaviour 351
Discussion
The aim of this longitudinal study was to compare associations between employment and marital status, along with measures of social capital, income and health, with changes in smoking behaviour over a 2-year period.
It is interesting to note that only employment and marital status, and the social capital measures 'Social participation' and 'Interpersonal trust,' maintained their statistically significant association with smoking cessation in the multivariate model. That neither material wealth nor baseline social class were significant, implies that support mechanisms-be it through work or marriage-and high levels of social capital are important factors surrounding smoking cessation, at least in the short term. Furthermore, the lack of significance of material conditions implies that both marriage and employment's contribution to smoking cessation may not be solely due to increased financial security, but as resources for active participation and social integration.
Another important resource for social integration and participation are social networks. Frequency of use of social networks ('Meeting with friends' and 'Talking with neighbours') was also investigated by the authors, but no significant associations were demonstrated between these variables and change in smoking behaviour in any model (data not shown).
In bivariate models, elements of change in marital status demonstrated significance with both smoking cessation and initiation, reflecting the differing results already discussed in the 'Introduction' section. [18] [19] [20] [21] However, in multivariate models, this study's results clearly lean towards the role of marriage being a positive and highly significant influence on smoking cessation. Support mechanisms have often been cited as a reason why married individuals have lower mortality rates than the non-married. 27, 28 The results of this study imply that the influence of marriage on smoking behaviour may well contribute to those lower mortality rates.
That 'social participation' seems to have an independent association with smoking prevalence mirrors other research demonstrating community participation to be positively associated with smoking cessation.
29,30
That smoking initiation is strongly associated with the elements 'Still not participating' and 'Still unmarried' (P < 0.01, 0.001) further strengthens the 'support/participation' theories concerning smoking prevalence.
Whether 'social capital' and other aspects of social integration, such as marriage and employment, act independently to influence health behaviour or are just different steps along the same causal pathway to individual health outcomes is not fully clear. In their groundbreaking study, Berkman and Syme 31 empirically showed that better health behaviours (including not smoking) increased in individuals with the greatest social contacts (measured by marriage, employment and community participation). More recently, Poortinga 29 has demonstrated some support for the hypothesis that social capital (measured as trust and participation) independently influences individual health outcomes by modifying smoking behaviour. This study's results show that marriage, employment and the social capital measurements 'social participation' and 'interpersonal trust' are each independently associated with changes in smoking behaviour.
One plausible explanation as to how higher levels of social participation affect smoking prevalence may be through the 'Diffusion of innovations' theory. 32 Originally conceived to explain how new technologies gained public acceptance over time, the theory has been applied to public health matters in recent years. 33 Regarding smoking behaviour, the theory implies that as new community 'norms' develop (i.e. 'Smoking in restaurants is considered unacceptable'), individuals who interact within the community the most will be more likely to accept and conform to those 'norms'. Regarding the social capital indicator 'Interpersonal trust', studies have demonstrated both positive and negative associations with smoking. 34, 30 The output 'Now can trust others' shows significance here (P < 0.05), which could reflect postulated associations between interpersonal trust generation, stress reduction and better health. 14 However, that other aspects of 'Interpersonal trust' lack significance in multivariate models adds to the argument that the social capital measurements 'trust' and 'participation' may not be as mutually related as first thought. 35, 14 A counter-argument for the significance of employment and smoking cessation is that workplace smoking restrictions provide excellent incentives for workers to quit. However, this study's data are derived before the workplace smoking bans introduced across the UK in 2006 and 2007. One could also expect a significant association between smoking initiation and the output 'Now unemployed.' Although the OR shows a strong propensity towards risk of smoking (OR = 1.791), its lack of statistical significance in this study could be due to a delay in the effects of unemployment on smoking behaviour, 36 or that only young adults who become long term unemployed start smoking. 16 That 'age' shows significant protection against smoking initiation (i.e. as one gets older, one is less likely to start smoking) lends weight, in part, to that argument but also confers a level of plausibility on the other results of this study. 37 The only 'health' aspect to remain associated with smoking was 'still poor' self-rated health. Its association with smoking initiation possibly reflects the perceived differences between poor 'general' health (as opposed to a smoking-related disease) on individuals' smoking prevalence. 22 That no element of psychological health remained significant in either multivariate model could be due to the short time frame of the study. Another reason for lack of significance could be that 'self-rated health' may inadvertently take into account measures of 'psychological health'.
Implications
If high levels of social participation increase the likelihood of smoking cessation, then interventions aimed at reducing smoking could be tailored to this fact. 'Group' smoking cessation interventions (as opposed to one-on-one counselling and/or NRTs) inherently entail participatory elements; incorporating support from non-smoking friends, family members or health professionals could further reinforce nonsmoking 'norms'. Such considerations have already increased success rates of smoking cessation interventions significantly 38 and the results of this study imply that participatory factors should be implicit in future intervention design.
Strengths and limitations
A major strength of this study is that it is longitudinal, covering a 2-year time frame with a high number of individual respondents (N = 10 512). The longitudinal data have allowed the creation of variables that demonstrate temporal changes in all aspects of interest, which have then been examined within multivariate models. The fact that the data were obtained via interview rather than relying on postal questionnaires contributed to the very high participation rate of around 93%, year on year. 24 That our longitudinal study examines individual-level data reflects the belief that social capital, although a contextual phenomenon, works through, and therefore belongs at, the micro-and individual-level. 39 A major limitation of this study is that the BHPS sample was originally selected to reflect the UK population as a whole and deliberately avoided oversampling of smaller communities. The fact that the question about smoking related only to cigarettes means that other forms of smoking (e.g. cigars and pipes) are not accounted for. Although the dichotomous 'yes' or 'no' answer used to elicit self-reported smoking status has been highly validated, 40 the question may still fail to capture the possible complexity of an individual's smoking habit over time. Therefore, subsequent analyses may have suffered from non-differential misclassification bias of exposure (smoking vs. non-smoking), which could weaken any associations demonstrated. Future studies could incorporate more detailed questioning of past and present smoking habits, coupled with saliva testing for thiocyanate, in an attempt to reduce this bias.
Conclusions
There is little doubt over the negative influence smoking has on populations' morbidity and mortality. This study clearly shows social participation, the cornerstone of social capital generation, 11 to independently influence individual smoking behaviour, even when tested against other well-known smoking determinants. Based on the results of this study, future interventions designed to target smoking cessation should implicitly consider a participatory approach to further achieve their aims. 
Key points
This study shows that support mechanisms (via marriage and employment) and elements social capital (measured by 'trust' and 'social participation') are all independently and positively associated with smoking cessation. A lack of support mechanisms (remaining unmarried) or low social capital (not participating) demonstrates significant association with smoking initiation, thus confirming these variables' influence on changes in smoking behaviour.
That social participation appears to be an independent predictor of smoking behaviour implies that smoking interventions should consider a participatory element to better achieve their aims.
